Summary. High-performance liquid (HPL)\p=n-\anion-exchangechromatography of testicular interstitial fluid (IF) and medium conditioned by polymorphonuclear leucocytes (PMN) revealed two major peaks (at fractions 2\p=n-\3and 7\p=n-\8), which, with human chorionic gonadotrophin (hCG) increased vasopermeability in rat testes measured by the uptake of iodinated hCG and by interstitial fluid volume. When hCG was incubated with the fraction 7\p=n-\8peak and subsequently purified on HPLC it significantly increased testicular vasopermeability with a concomitant accumulation of PMNs in the testicular blood vessels and interstitium. The removal of hCG from the purified preparation with anti-hCG Sepharose 4B abolished the vasopermeability effect of the preparation, confirming that hCG itself is modified in such a way as to produce the response.
Introduction
Testicular interstitial fluid (IF) mediates endocrine interactions between the testicular cells and circulation, and paracrine interactions between the testicular cells. Thus, the factors controlling IF volume are of fundamental importance for testicular function. Luteinizing hormone (LH) and human chorionic gonadotrophin (hCG) increase testicular blood flow in rats (Damber et al, 1981; Setchell & Sharpe, 1981; Widmark et al, 1986) and vascular permeability (Sharpe, 1979 (Sharpe, , 1981 Veijola et al, 1984) leading to accumulation of IF in the testes. It has been suggested that the increase in the permeability of the vascular wall endothelium is due to extravasation of polymor¬ phonuclear leucocytes (PMNs) ) by a process in which, for example, plasminogen activator is involved (Veijola & Rajaniemi, 1986; Loukusa et al, 1990) . According to this concept, LH and hCG cause, as well as the steroidogenic response, formation of a leucotactic factor(s) in the testes. Because LH and hCG are known to regulate directly only Leydig cell function in the testes, they are the most likely source of such factors (Setchell & Rommerts, 1985; Damber et al, 1987) . We have shown that interaction of hCG with rat testicular IF produces, either directly or via some testicular cell, a leucotactic factor(s) (Veijola & Rajaniemi, 1986) . The mechanisms of this inter¬ action are unknown, but it is likely that the component(s) in IF that, with hCG, gives rise to the leucotactic factor(s) originates in PMNs (Veijola & Rajaniemi, 1989) .
The present study elucidated by high-performance liquid (HPL)-anion-exchange chromato¬ graphy, the component in interstitial fluid and PMN-conditioned medium interacting with hCG to produce leucotactic factor(s). The aim of the study was also to characterize further the process resulting in the formation of the leucotactic factor(s).
Materials and Methods
Animals and hormones. Adult male or female Wistar rats (75 90 days old), anaesthetized with ether, were used in the experiments. Highly purified hCG (10900iu/mg, Diosynth, Oss, Netherlands) was radioiodinated with Na125I (Amersham International pic, Bucks, UK) by the chloramine-T method (Greenwood et ai, 1963) as described by Markkanen et ai (1980) . The specific activity determined by self-displacement (Ketelslegers et ai, 1975) Chemicals B.V., Deventer, Netherlands). The column was equilibrated with 25 mmol Tris-HCl buffer/1 (pH 7-4). Samples ranged between 1-5 and 60 ml and were loaded as doses of 1-5 ml at intervals of 30 min. After loading the samples, the column was eluted with a step gradient of NaCl from 0 to 2 mol/1 (as indicated in Fig. la ) in 25 mmol Tris/HCl buffer/1 (pH 7-4) in 70 min. The flow was 0-5 ml/min and the elution was continuously monitored at 206 nm. Ten fractions (3-5 ml each) were collected, dialysed against water at 4°C for 24 h and lyophilized. Each fraction was dissolved in 300 µ of PBS and tested as volumes of 150 µ in the presence or absence of 5 ng of hCG for permeabilityincreasing activity.
Fractions 7-8 of PMN-conditioned medium showing the highest permeability-increasing activity (see Fig. lb ) were pooled, dialysed overnight at 4°C against PBS (pH 7-4), rechromatographed on HPLC and tested again in the presence or absence of 5 ng of hCG for permeability-increasing activity (Fig. 2) .
To elucidate whether hCG is converted chemotactically or whether the chemoattractant is formed from some components present in the PMN-conditioned medium, fractions 7 and 8, which showed the highest permeability activity in the presence of hCG (see Fig. lb ), were pooled, dialysed overnight at 4°C against PBS (pH 7-4) and divided thereafter between two tubes. One tube was incubated for 2 h at 35°C with hCG (100 ng of unlabelled hCG + 20 000c.p.m. of 125I-hCG) and the other one, serving as a control, was incubated without hormone. After incubation, both samples were subjected to HPLC as described above. The fractions collected were dialysed against water at 4°C for 24 h and lyophilized and radioactivity was measured to locate the hCG-containing fractions. The lyophilized fractions were dissolved in PBS to give 5 ng/150 µ in the peak fraction of hCG (fraction 2, see Fig. 3 ) and tested for permeability-increasing activity. The HPLC fractions of the control incubation (incubation without hCG) were processed simultaneously and were also tested for permeability-increasing activity in the presence of 5 ng of negative hCG.
To elucidate further whether hCG itself is converted during incubation in such a way as to give rise to the permeability-increasing activity, fraction 2 (see Fig. 3 ) containing the hCG peak was treated either with anti-hCG Sepharose or control -globulin Sepharose 4B-conjugate. Anti-hCG -globulin and control -globulin Sepharose 4B-conjugates were prepared as described by Metsikkö & Rajaniemi (1980 gels were removed after incubations by centrifugation and the supernatants were tested for permeability activity as described above.
Histological examination. The volume densities of PMNs in the interstitial space and blood vessels in the testes were analysed in two groups of three rats. In the first group, the right testes were injected with 150 µ of the HPLCfraction 2 (see Fig. 3 ) containing 5 ng of the 'modified' hCG in PBS and the left testes received only PBS. In the second group, the right testes of the rats received 5 ng of hCG in 150 µ of the corresponding control HPLC fraction 2 (see Fig. 3 ) and the left testes received only PBS. All the animals were killed 4-5 h later, and the testes were removed, fixed in neutral buffered 4% formaldehyde, embedded in paraffin and sectioned at 1 µ . 
Results
HPLC of IF and PMN-conditioned medium and the permeability-increasing activity of the fractions HPLC of IF revealed two broad peaks with maxima at fractions 2-3 and 7-8, which with 5 ng hCG were capable of causing a distinct increase in testicular vasopermeability (Fig. la) . No increase in the permeability over the PBS-treated testes was seen if the testes were injected with the sample alone (control). Similarly, two peaks with maxima at the same fractions (2-3 and 7-8) were seen when the PMN-conditioned medium was fractionated on HPLC (Fig. lb) . The latter activity peak was, however, sharper and separated from the former one with an interval of three nonactive fractions (4-6).
Increase in permeability arising from conversion of hCG To elucidate whether hCG itself is converted so as to produce the increase in permeability, it was incubated in the HPLC-fractions 7-8 of the PMN-conditioned medium, purified subsequent to the incubation on HPLC and tested for permeability-increasing activity; hCG eluted from the HPLC-column as a sharp peak (Fig. 2) activity peak of the PMN-conditioned medium at fractions 2-3, but was fully separated from the second one at fractions 7-8. When fractions 7-8 were pooled and rechromatographed, the activity appeared again at fractions 7-8 and was fully separated from hCG (Fig. 2) . We took advantage of this result and incubated hCG with the HPLC fractions 7 and 8 of the PMN-conditioned medium for 2 h at 35°C, subjected the incubation medium to HPLC and tested fractions 1-5 for the permeability-increasing activity without adding hCG to the fractions. The control incubation carried out in parallel without hCG was also subjected to HPLC, but the corresponding fractions were tested with hCG for permeability-increasing activity. There was a sharp activity peak corresponding to the elution position of hCG, fractions 2-3 (Fig. 3) . When native hCG was added to fractions 1-5 of the control chromatography, no permeability-increasing activity was detected (Fig. 3) , indicating that hCG itself is modified in the incubation to produce the increase in permeability.
To confirm that the 'modified' hCG is responsible for the permeability-increasing effect, hCG was incubated with the HPLC fractions 7-8 of the PMN-conditioned medium and the medium was subjected to HPLC. Subsequently, fraction 2 containing the modified hCG was treated with antihCG Sepharose 4B or control Sepharose and assayed for permeability-increasing activity. The samples treated with anti-hCG Sepharose 4B had lost virtually all their activity, while no change had occurred in controls (Fig. 4) .
Volume density analysis of PMNs in the testes after intratesticular treatment with modified hCG Intratesticular injection with 5 ng of modified hCG in 150 µ of PBS caused a significant accumulation of PMNs in postcapillary venules and in the interstitium compared with the controls, in which the testes were injected with the same amount of native hCG in the corresponding control fraction or with PBS alone (Fig. 5 ).
Discussion
We have earlier suggested that hCG interacts with some component(s) present in testicular IF and PMN-conditioned medium to produce a factor that increases the testicular permeability via a PMN-mediated process, and that the component(s) interacting with hCG in IF possibly originates in neutrophils (Veijola & Rajaniemi, 1986 , 1989 . The present results show that both IF and PMNconditioned medium probably contain two components of different charge, capable of interacting with hCG to produce the permeability response. The fact that the IF-components elute from the HPLC column with NaCl concentrations similar to those in the PMN-conditioned medium sup¬ ports our earlier suggestion that they probably originate in neutrophils in the testes. The nature of these components was not explored in the present study. The components may, however, be proteins, as boiling IF (Veijola & Rajaniemi, 1986) and PMN-conditioned medium for 10 min inactivates them. Whether they represent one protein with different isoelectric points remains to be clarified.
Our present results also suggest that it is likely that hCG itself is modified in the incubation to give rise to the permeability response. There are two lines of evidence to support this conclusion. First, hCG incubated with the HPLC fractions 7-8 of the PMN-conditioned medium and subsequently purified by HPLC was capable of causing the permeability response when given alone in PBS. The same amount of native hCG given in PBS or control fractions produced no permeability response within 4-5 h. Secondly, when the modified hCG was removed from the purified preparation with solid anti-hCG Sepharose 4B, the permeability response disappeared.
The modified hCG produced the permeability response via a PMN-mediated process, as a marked accumulation of PMNs occurred in the postcapillary venules and interstitium simul¬ taneously with the increase in permeability. Thus, one explanation for the phenomenon is that hCG itself is converted to a chemotactically active form during the incubation. The hCG structure is, however, not drastically changed after exposure to the IF or PMN-conditioned medium '(b) (Boyden, 1962) . The alternative explanation is that the modified hCG gives rise to production of leucoattractant in the Leydig cells or some other testicular cell type, which secondarily elicits its permeability response via neutrophil extravasation. The Leydig cells are the most likely source of such a chemoattractant as they are the only known target cell for hCG in the testis and they are known to secrete chemoattractants (Cooke et al, 1984) . Other cell types such as macrophages, which are known to produce leucoattractants (Hunninghake et al, 1978; Reynolds, 1983; Cunha & Ferreira, 1986) may also be involved. However, the findings by Setchell & Rommerts (1985) Our results provide the first evidence that hCG interacts in IF and PMN-conditioned medium with two components that give rise to the vasopermeability response. They suggest that hCG itself is modified in the interaction with these components so that it gains the permeability-increasing activity. The permeability response to the modified hCG is mediated by neutrophils, raising the possibility that the modified hCG is itself a leucoattractant or that it elicits production of leucoattractant.
